Abstract
Introduction
Diabetes mellitus (DM) and tuberculosis (TB) are two chronic diseases which have a major impact on the mortality of the population, 5 million deaths caused by DM [1], respectively 1.4 million deaths caused by TB [2], being registered each year. Worldwide, there are 415 million people with DM, the equivalent of a prevalence of 8.8%, and this number will increase to 642 million by the year 2040 [1] . On the other hand, there have been an estimated 10.4 million incident cases of TB (142/100,000 people). Approximately 2 billion people have Mycobacterium tuberculosis infection, 5 to 15% of whom develop active TB [2, 3] . Because DM increases threefold the risk of progression of latent TB infection (LTBI) in active tuberculosis [4] [5] [6] , the association of the two diseases threatens the health of the entire population and requires routine bidirectional screening [7] . A total of 1 million (15%) of the TB cases are attributed to DM [8] , this number being higher still than that of the people with HIV-TB coinfection [6, 9] . The DM-TB comorbidity causes a higher risk of anti TB therapy failure, relapse after finishing treatment and death [10] . Furthermore, it increases the risk of persisting positive sputum exam after 2-3 months of treatment, developing pulmonary cavities and hemoptysis [10] . 95% of the people with TB, respectively 70% of those suffering from DM live in countries with low and middle income, their numbers amplifying each other [11, 12] . Urbanization and lifestyle alteration have determined an increase in DM prevalence, thus enhancing the DM-TB co-epidemic, which can jeopardize the measures implemented to control TB, especially in low income countries.
The diabetes mellitus-tuberculosis comorbidity -individual risk factors
Age. Although DM-TB comorbidity has a higher incidence regardless of age, the majority of patients who associate DM and TB are aged over 40 years old and are significantly (p<0.001) older compared to patients with normoglycemia [3,4,9,12-22]. The explanation may be that the prevalence of type 2 DM is higher in elderly patients [6, 23] . Age over 40 represents a risk factor for developing DM-TB co-epidemic in both TB and DM patients, the risk increasing proportionally with age [24] [25] [26] [27] [28] [29] .
Gender. Many studies have shown, over time, the preponderance of the male gender in the group of patients with DM-TB [3,9,12,13,21,26,27,30-35]. This aspect can be justified by smoking and alcohol consumption, as risk factors, through their cumulative effect [20] . However, there are studies which cannot identify statistically significant differences between the two genders [23] or which have detected an increased risk of DM-TB association in the case of women [14, 17, 24, 28] . This difference can be caused by ethnic differences of tribal communities, with matriarchal families, in which women have activities similar to those conducted by man, having a preponderant role in social and economical life. Besides these aspects, another reason for increased prevalence of DM-TB in women from these tribal communities can be smoking and excessive alcohol consumption [36] .
Anthropometric measurements (body mass index, waist circumference). The majority of the studies compared a group of TB-DM patients with a group of TB patients without DM, reporting a significantly higher medium BMI in those who have both diseases [6, 13, 16, 20 Alimentation. Urbanization determined changes in alimentation, not following the diet being considered a risk factor for developing obesity and DM [27, 45] . The TB-DM coepidemic is associated with hypercaloric diet, rich in fat and salt and poor in fiber [43] [44] [45] [46] Thus, patients with DM and history of TB have a risk 13 times higher of developing pulmonary TB compared to those without TB history [43] . Moreover, patients with DM-TB co-epidemic have positive sputum exam at the time of diagnosis, which persists positively 2-3 months from the beginning of the anti-TB therapy, and are more prone to hemoptysis, pulmonary cavities, fever and cough [10, 28] . The radiological characteristics of these patients are atypical, a large part of them presenting lesions with basal localization, unlike patients without DM, which present lesions with apical localization [33] . This fact can represent an important diagnostic issue, since the basal localization can be misinterpreted as cancer or community-acquired pneumonia [5, 33] . The DM-TB comorbidity is more frequently associated with multidrug resistant cases and an increased risk of death, therapy failure and relapse post-treatment compared to patients with normoglycemia [5, 10, 14, 20, 33] .
History of arterial hypertension. Patients with TB and DM have the systolic arterial pressure higher than those with normoglycemia, arterial hypertension being a risk factor associated with DM [18, 20, 37] . On the other hand, there were no important differences regarding diastolic arterial pressure between the two groups [20] . Other studies, however, although reporting a higher number of patients with arterial hypertension in the TB-DM versus TB-normoglycemia group, did not find statistically significant differences between the two [24,48].
The diabetes mellitus-tuberculosis comorbidity -socio-economic determinants
Educational status. A significant percentage of patients with DM-TB co-epidemic have a low educational level, TB being negatively associated with schooling [11, 14, 16, 21, 26, 30] . More than half of these did not finish primary school [14, 16] . However, other studies did not show statistically significant differences regarding educational level [22, 43] .
Occupation. While DM is one of the most frequent risk factors associated with sedentarism in TB patients, most people with DM-TB comorbidity are unemployed or retired [14, 16, 22, 26] . In comparison, patients with TB and normoglycemia are more likely employed, students or inmates [14, 28] . On the other hand, an association of TB with the occupational status of people with DM has not been reported [43] .
Income. The low economic status is associated with active TB in patients with DM [11,17,21,26,39,45]. These are poorer compared with the people with DM without TB and also a large part of them have limited access to social security or quality medical services [17, 50] . Moreover, it is estimated that the number of patients with DM will increase in the next decades in low and middle income countries, where TB incidence is already high [45], the DM-TB co-epidemic being a major health problem in these regions where poverty prevails. On the other hand, DM is positively correlated with high income in patients with TB [20,21,24].
Living conditions. As a consequence of low economical status, an important percentage of people with DM live or work in overcrowded or inadequately ventilated spaces, thus increasing the risk of developing TB [11, 17, 21, 50] . TB is negatively associated with adequate conditions, like good floors and walls and good toilet facilities [21] . Moreover, patients with DM-TB comorbidity, unlike those with DM without TB, show social risk factors, like homelessness [28] .
Marital status. The majority of patients with DM and TB are married [16, 27, 30, 43] , factor significantly linked to the risk of DM-TB coepidemic development [16, 30] . People with TB who are married are twice as prone to the risk of developing DM compared to those unmarried [16] .
Environment. The sedentary lifestyle, unhealthy diet, overcrowding, but also easier access to medical services regarding screening, are factors commonly found in people which live in an urban environment. Thus, the DM-TB coepidemic has a significantly higher prevalence in urban inhabitants, compared to the rural environment [11, 17, 26, 35, 43, 46] . Patients with DM from an urban environment have a risk approximately six times higher of developing TB compared to those from a rural environment [43] . On the other hand, some researchers have shown a higher number of DM-TB patients in the rural environment [16] . People who migrate from countries with low and middle income to those with high income present a greater risk of developing DM compared to the native population, urbanization being associated with a high risk of obesity and DM [45] . Moreover, rapid urbanization represents an important problem regarding TB control [11] .
Ethnicity. Hispanics with DM show a high risk of TB development compared to other ethnic groups [4, 28, 34] . Thus, ethnicity is considered to be a risk factor associated DM-TB, significantly contributing to the increase of the co-epidemic prevalence.
Conclusions
The DM prevalence is continuously escalating, especially in developing countries, where also TB incidence is high, needing the implementation of bidirectional screening, focused on prevention, diagnostic and adequate treatment, in order to limit the burden brought by the two diseases. The DM-TB co-epidemic represents one of the most important challenges of TB control and eradication programs, with a significant impact on public health, being associated with numerous individual and socioeconomic risk factors.
Moreover, DM determines a high risk of anti-TB therapy failure and after treatment relapse, but, by far the most alarming risk is that of death during TB treatment. Some aspects are not yet completely solved, additional research being necessary regarding the pathophysiological mechanisms involved in the DM-TB association, but also in the management of the two diseases. 
